Differential expression of dentin matrix protein 1, type I collagen and osteocalcin genes in rat developing mandibular bone.
The expression of dentin matrix protein 1 (Dmp1) mRNA has been compared with that of type I collagen and osteocalcin mRNAs during bone formation in the rat mandible, using in situ hybridization. At embryonic day 15 (E15), type I collagen and osteocalcin mRNAs were expressed by the majority of newly-differentiated osteoblasts attached to unmineralized bone matrices, whereas Dmp1 mRNA expression was confined to only a few osteoblasts. Expression of these genes increased as the number of osteoblasts increased in specimens from E16 to E18. At E20, expression of Dmp1, type I collagen and osteocalcin was also observed in osteocytes. Dmp1 expression continued in osteocytes as they matured up to the 90-day-old specimens, whereas type I collagen and osteocalcin expression in osteocytes almost disappeared at 30 days of postnatal life. In contrast, osteoblasts continued to express type I collagen and osteocalcin in 90-day-old rats, but transiently expressed Dmp1 mRNA, which was seen in the minority of osteoblasts at 14 days of postnatal life. These data show that the developmental expression patterns of Dmp1 in osteogenic differentiation differ from those of type I collagen and osteocalcin, and Dmp1 appears to be expressed by osteocytes throughout ossification in the skeleton. These observations indicate that Dmp1 may serve unique biological functions in osteocyte and bone metabolism.